The organic solvent extract of Kumazasaleaves (Sasa albo-marginata) showed antimicrobial activity against bacteria, fungi and yeast. Kumazasa at a concentration of 0.2-1.0% showed stronger antimicrobial activity than potassiumsorbate or sodiumbenzoate at the sameconcentration. Both acidic and phenolic fractions of the extract showedstrong antimicrobial activity.
Food poisoning and off-flavors caused by microorganisms are important problems in daily life. In order to avoid these phenomena, However, an ideal preservative must be able to inhibit the growth of molds, yeasts and bac- Culture medium: for bacteria: glucose 0.3%, peptone 1%, meat extract 1%, NaCl 0.5%, pH 7.0. For yeast or fungi: malt extract 2%, glucose 2%, peptone 1%, pH 6.0. One loopful of microorganism was added to 5ml of liquid mediumwhich was then continuously shaken at 37°C for 5 hr. This seeded solution (0.3ml) was added to the culture medium(50ml), which was then used for the bioassay of Kumazasaextract.
Assay procedure. The antimicrobial activity was measured by the disc assay procedure. Petri dishes were used as assay plates. Soft agar culture medium (5ml) seeded with the microorganisms was layered over 10ml of hard agar (2%). After the agar had solidified, each assay disc (8 mmdiameter, Toyo Seisakusho antibiotic assay disc) was dipped in the sample to be tested, the excess liquid was removed by a filter paper, then the disc was placed on the assay plates which were incubated at 37°C for 24hr with the bacteria, and at 30°C for 48 hr with the fungi or yeasts. pressure and filled up to 10ml.
Gas chromatography. The acidic fraction methylated with diazomethane and the phenolic fraction of Kumazasa extract were analyzed with a Shimadzu Model 7A gas chromatograph equipped with a flame ionization detector (FID) .
A glass capillary column (50mx0.28 mm i.d.)
coated with Carbowax20Mwas used. The column oven temperature was programmed from 80°C to 180°C at a rate of 4°C/min, with 8min as the initial time. The injection port and detector temperature was kept at 200°C. Nitrogen was used as the carrier gas at a flow rate of 0.89ml/min with a split ratio of 1 :21. The volatile aliphatic acids in the acidic fraction were quantitatively measured by a Hitachi Model 163 (FID) gas chromatograph equipped with an SP-1200 glass column (2m x 3 mm i.d.) pentadecane was used as the internal standard.
Gas chromatography-Mass spectrometry (GC-MS). GC-MS spectra were recorded with a Hitachi
Model RMU-6MG gas chromatograph-mass spectrometer.
Ionization voltage was 70eVand the ion source temperature was kept at 200°C. A glass capillary column (50m x 0.28 mmi.d.) coated with Garbowax 20M was used, and the column oven temperature was programmedfrom 50°C to 170°C at a rate of 3°C/min the injection port temperature was kept at an inlet pressure of 0.2kg/cm2.
RESULTS AND DISCUSSION
The extraction efficiency of various solvents on the extraction of antimicrobial substances from Kumazasawas investigated. Water, methanol, diethyl ether, acetone and ethyl acetate were used as solvents. Kumazasa extracts were tested on microorganisms, the results being shown in Table I . Extracts with diethyl ether and ethyl acetate showed strong antimicrobial activities. Since diethyl ether is easily removed, it wasused as extraction solvent.
In the extraction of useful components from plants, enzymes have been used to increase the extraction efficiency of chlorophyll and carotene from plants, or agar from seaweeds.10) In this study, the authors also used cellulase to break the cell membraneof Kumazasa leaves. The extraction method is shown in Fig.   1 and the antimicrobial activities of Kumazasa extracts with or without cellulase were tested against S. aureus and B. subtilis. The result (Table II) shows that the antimicrobial activity of Kumazasa extract is increased with the use of cellulase i.e. a larger quantity of antimicrobial components was extracted. Kumazasa extracted with the addition of cellulase was further fractionated to basic, acidic, phenolic and neutral fractions by the usual method. The antimicrobial activity of each fraction against the microorganisms is shown in Table III . The result shows that both the 
